Estradiol protects PC12 cells against CoCl2-induced apoptosis.
In hypoxic/ischemic conditions, neuronal apoptotic events are occurred, resulting in neuronal diseases. Estradiol is a female sex hormone with steroid structure known to provide neuroprotection through multiple mechanisms in the central nervous system. This study was aimed to investigate the signal transduction pathway leading to the inhibitory effects of estradiol against cobalt chloride (CoCl(2))-mediated hypoxic death in PC12 cells. Estradiol inhibits CoCl(2)-induced cell death with genomic DNA fragmentation and morphologic changes such as cell shrinkage and condensed nuclei. Pre-incubation of estradiol prior to CoCl(2) treatment attenuated CoCl(2)-mediated the reactive oxygen species (ROS) production and limited the activities of the caspase cascades, such as caspase-8, -9 and -3. Furthermore, estradiol downregulated the Bax:Bcl-2 ratio and decreased the release of cytochrome c from the mitochondria into the cytosol in CoCl(2)-treated cells, indicating that estradiol affect on mitochondrial pathway. Estradiol attenuated also CoCl(2)-induced upregulation of Fas-ligand (Fas-L) and truncated of Bid in sequence of death receptor-mediated pathway. In addition, estradiol increased the phosphorylation of Akt in CoCl(2)-treated cells, demonstrating that estradiol has no affect on upstream signaling through the PI3K/Akt in inhibition of CoCl(2)-induced apoptosis in PC12 cells. Taken together, estradiol was found to have a neuroprotective effect against CoCl(2)-induced apoptosis of PC12 cells by the attenuating ROS production and the modulating apoptotic signal pathway through Bcl-2 family, cytochrome c, Fas/Fas-L as well as PI3K/Akt pathway.